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Introduction
Ethnicity is a frequently measured descriptor of populations. 1 Categorizing ethnicity accurately in increasingly diverse populations is challenging yet important for identifying ethnicity variations in disease risk. 1 Ethnicity has been defined as the social group to which an individual belongs and identifies with or is perceived to belong to as a result of shared characteristics including geographic, ancestral origins and cultural commonality with shared beliefs, values and practices. 2, 3 Ethnicity has been considered different from racial classification in that it implies that groups differ by cultural dimensions. [4] [5] [6] It has also been suggested that if data are needed on features relating to race, such as skin pigmentation, this should be measured directly and separated from the concept of ethnicity. 7 Measuring geographic ethnicity is challenging because a standardized method of accurately classifying geographic ethnicity is not currently available. 5 Self-reported ethnicity using open-ended questions is commonly used for ethnicity measurement in national censuses including the Canadian census. [7] [8] [9] However, open-ended questions introduce considerable analytic challenges such as classification error due to non-uniform or non-useful responses (for example responses for religious affiliations), spelling errors, illegible handwriting and repetition. [4] [5] [6] [7] 10, 11 Further, analyzing open-ended responses is complex and may not be necessary for capturing a finite number of geographic ancestral origins. A closed-ended geographic ethnicity question could offer a number of advantages including easier interpretation, decreased analytic burden and standardization. 10, 12 However, changing the measurement of ethnicity from open-ended to a standardized closed-ended question presents a challenge to maintaining the continuity of ethnicity measurement over time. 5, 13 To 
Methods

Design
In this prospectively designed study of respondent agreement, mothers of healthy
children completed the open-ended ethnicity question and the new standardized close-ended geographically based ethnicity question on two separate occasions.
Participants
Mothers of healthy children 1 to 5 years of age were recruited during a routine health maintenance children's doctor's visit through the TARGet Kids! primary care practice based research network in Toronto, Canada, the most culturally diverse city in Canada, between December 2008 and June 2012. 14 All families attending routine health care appointments were approached to enroll in TARGet Kids! TARGet Kids! is a collaboration between University of Toronto child health outcomes researchers and primary care physicians from the Department of Paediatrics and the Department of Family and Community Medicine. Mothers were included in this study if they had completed TARGet Kids! questionnaires on two separate occasions.
Mothers were excluded from this study if their child had severe developmental delay or chronic illness (except for asthma), could not verbally communicate in English, had incomplete maternal ethnicity data or reported having multiple ethnicities.
Measurements
Trained research assistants administered questionnaires to mothers at each of the 5 Where open-ended responses were 'White, Canadian and born in Canada' we made the assumption that individuals were of Western European ancestry. Differences in categorization between reviewers were discussed and resolved by consensus 100% of the time. The reviewers were blind to the response to the second closed-ended geographically based ethnicity questions. were excluded due to multiple ethnicities and 862 mothers were included in the analysis (see Figure 4 ).
Mean maternal age was 34 years, mean child age at baseline was 26 months (range: 12-75 months) and 50% of the children were male. The median neighborhood household income was $57,000 (range: 16,000 -269,000) and 268 mothers (31%) were born outside of Canada (see table 1 ).
(43%) of the open-ended ethnicity responses from the Canadian census required use
of data from additional questions (i.e. race or country of birth) in order to reclassify the participant's ethnicity into the new standardized closed-ended geographically based ethnicity categorization.
The frequency distributions for maternal ethnicity are outlined in table 2 by both measures of ethnicity. The most common ethnicities were Western European (n=569, 66%), Eastern European (n=99, 11%), East Asian (Chinese) (n=47, 5%), South Asian (n=41, 5%), and Southeast Asian (n=40, 5%).
Agreement between measures of ethnicity
There was good agreement between the two maternal ethnicity measurements -kappa 0.87, 95% CI: 0.84-0.90. respectively (see table 2 ).
Ethnicity misclassification
Ethnicities with > 10% misclassifications were explored. We incorrectly classified 
Discussion
Classifying ethnicity is important for describing ethnicity variation in disease risk of populations. 1 Governments and private organizations have used a number of different classifications of ethnicity (see Table 3 ). We hope the new standardized closed-ended geographically based ethnicity question will be useful for groups involved in primary data collection particularly among ethnically diverse populations where accurate measurement of ethnicity is most challenging yet increasingly important.
Conclusion
The 
